Introduction {#sec1-0300060519866624}
============

Hepatic hemangioma is a frequent nonmalignant (benign) tumor in the human liver. This tumor is also known as cavernous hemangioma because of its histologically visible cavernous vascular space. Hepatic hemangioma usually causes no symptoms or signs because of its slow growth.^[@bibr1-0300060519866624]^ Nevertheless, a small number of patients with hepatic hemangioma may develop nonspecific symptoms or signs when the tumor grows to a considerable volume; such symptoms and signs include right upper abdominal pain, abdominal fullness after eating a small amount of food, and nausea and vomiting.^[@bibr2-0300060519866624]^ Well-defined and generally accepted diagnostic criteria and an effective therapeutic method for this disease are lacking. Most surgeons agree that the surgical treatment of hepatic hemangioma is only suitable in specific situations.^[@bibr3-0300060519866624],[@bibr4-0300060519866624]^ Although the majority of patients with hepatic hemangioma do not require therapy, some special circumstances necessitate surgical treatment, such as a large hemangioma, severe symptoms, or hemangioma rupture.^[@bibr3-0300060519866624],[@bibr4-0300060519866624]^ Liver hemangiomas are considered giant when they exceed 50 mm in diameter.^[@bibr5-0300060519866624][@bibr6-0300060519866624][@bibr7-0300060519866624]--[@bibr8-0300060519866624]^ Rupture of a hepatic hemangioma is a rare event with a risk of death, and only a few cases have been reported.^[@bibr9-0300060519866624][@bibr10-0300060519866624]--[@bibr11-0300060519866624]^ We herein report a special case of spontaneous rupture of a giant liver hemangioma that was misdiagnosed as a gastrointestinal perforation. This case is being reported to provide a new understanding about the diagnosis and treatment of spontaneous hepatic hemangioma.

Case report {#sec2-0300060519866624}
===========

A 56-year-old woman was admitted to the Hangzhou First People's Hospital because of a 1-day history of sudden upper abdominal pain that radiated to the shoulder. She had no history of blunt abdominal injury. On physical examination, her vital signs were stable, body temperature was 37.8°C, pulse rate was 69 beats/minute, blood pressure was 105/59 mmHg, and respiratory rate was 20 breaths/minute. Abdominal physical examination showed signs of peritonitis with upper abdominal muscular defense, mild tenderness, and rebound tenderness. Laboratory tests showed a white blood cell count of 16.7 × 10^9^/L (reference range, 3.5--9.5 × 10^9^/L), neutrophil ratio of 84.6% (reference range, 40.0%--75.0%), neutrophil count of 14.2 × 10^9^/L (reference range, 1.8--6.3 × 10^9^/L), hemoglobin level of 84 g/L (reference range, 115--150 g/L), red blood cell count of 2.79 × 10^12^/L (reference range, 3.80--5.10 × 10^12^/L), hematocrit of 0.253 (reference range, 0.350--0.450), alanine aminotransferase level of 72 U/L (reference range, 7--40 U/L), aspartate aminotransferase level of 135 U/L (reference range, 13--35 U/L), gamma-glutamyl transferase level of 15 U/L (reference range, 7--45 U/L), alkaline phosphatase level of 54 U/L (reference range, 50--135 U/L), and albumin level of 28.1 g/L (reference range, 40.0--55.0 g/L). Plain abdominal computed tomography (CT) revealed a huge mass shadow under the left phrenic region next to the fundus of the stomach, bowel wall thickening in the hepatic flexure of the colon, and pelvic fluid ([Figure 1(a) and (b)](#fig1-0300060519866624){ref-type="fig"}). Gastrointestinal perforation was considered prior to surgery in accordance with the patient's symptoms, signs, and radiological report.

![Plain abdominal computed tomography (CT). (a, b) Preoperative CT showed a huge mass shadow (blue arrow) under the left phrenic region next to the fundus of the stomach, connected to the left liver by a pedicle (red arrow). (c, d) Postoperative CT showed that the mass had disappeared.](10.1177_0300060519866624-fig1){#fig1-0300060519866624}

Emergency laparoscopic exploration was performed to investigate the peritonitis. A giant dark red mass (approximately 10 × 6 × 5 cm, smooth, oval) connected to the left liver by a pedicle was unexpectedly found during the intraoperative exploration ([Figure 2](#fig2-0300060519866624){ref-type="fig"}). The surface of the mass was bleeding. Hemoperitoneum was also found. Therefore, this mass lesion in the left lobe of the liver was considered to be a ruptured hemangioma. We continued to explore the entire gastrointestinal tract, and no gastrointestinal perforation was found. Because of the large volume of the mass, we performed open surgery with an approximately 10-cm-long incision in the right upper abdomen. The dark red mass was successfully removed after ligation of the pedicle, and the hemoperitoneum was resolved. The operation was successfully completed after about 2 hours, and the patient's vital signs were stable. Postoperative gross pathological examination showed that the cut surface of the mass was honeycomb-shaped with a small blood clot on the surface. Microscopic examination revealed a hepatic lobular structure, irregular blood vessel hyperplasia, and a large number of red blood cells ([Figure 3(a) and (b)](#fig3-0300060519866624){ref-type="fig"}). Immunohistochemical staining revealed a large number of vascular structures marked by CD31 ([Figure 3(c) and (d)](#fig3-0300060519866624){ref-type="fig"}). Five days after surgery, plain abdominal CT showed a small amount of encapsulated effusion in the left upper abdomen, edema and thickening of the wall of the ascending colon, and disappearance of the mass ([Figure 1(c) and (d)](#fig1-0300060519866624){ref-type="fig"}). Ultimately, the patient was diagnosed with spontaneous rupture of a giant hepatic hemangioma. The patient recovered well and was discharged from our hospital. Her postoperative course remained uneventful at the 12-month follow-up. Written informed consent was obtained from the patient. This case report did not require ethics committee approval because it did not involve animal or human studies.

![Giant mass after removal from the left liver. (a) The pedicle that connected the mass to the left liver (black arrow). (b) The giant mass was dark red, smooth, and oval.](10.1177_0300060519866624-fig2){#fig2-0300060519866624}

![Pathological examination showed that the mass was a hepatic hemangioma with intratumoral hemorrhage. (a, b) Microscopic examination with hematoxylin and eosin staining showed a hepatic lobular structure, irregular blood vessel hyperplasia, and a large number of red blood cells (a, ×40; b, ×100). (c, d) Immunohistochemistry revealed a large number of vascular structures marked by CD31 (c, ×40; d, ×100).](10.1177_0300060519866624-fig3){#fig3-0300060519866624}

Discussion {#sec3-0300060519866624}
==========

Most patients with hepatic hemangioma are asymptomatic. Symptomatic hepatic hemangiomas usually present with abdominal distention and abdominal pain.^[@bibr9-0300060519866624]^ Additionally, in a few cases, when the tumor size is so large that the bile duct is compressed, the patient will develop jaundice.^[@bibr9-0300060519866624]^ Despite the lack of consensus on the definition of giant hepatic hemangioma, a liver hemangioma with a length (diameter) of \>5 cm is generally described as a giant hepatic hemangioma.^[@bibr5-0300060519866624][@bibr6-0300060519866624][@bibr7-0300060519866624]--[@bibr8-0300060519866624]^ Most patients with small and asymptomatic hepatic hemangiomas do not require special treatment. The clinical therapy of larger hepatic hemangiomas has long been controversial. Additionally, hepatic hemangioma has no established diagnostic criteria, making it easy to misdiagnose as other diseases. At present, the diagnosis of hepatic hemangioma mainly depends on imaging methods, including ultrasonography, CT, magnetic resonance imaging (MRI), nuclear medicine, and hepatic arteriography.^[@bibr8-0300060519866624],[@bibr12-0300060519866624],[@bibr13-0300060519866624]^ Among these techniques, ultrasound, CT, and MRI are the most commonly used noninvasive methods, and most hepatic hemangiomas can be found by them.^[@bibr8-0300060519866624]^ In particular, dynamic contrast-enhanced CT or MRI provides important evidence for establishing a definitive diagnosis of hepatic hemangioma.^[@bibr13-0300060519866624]^ When hemangiomas rupture, radiological findings reveal hemoperitoneum and a heterogeneous hepatic mass.^[@bibr12-0300060519866624]^ Rupture of a hepatic hemangioma is usually associated with abdominal trauma; spontaneous rupture is an extremely rare event. Spontaneous rupture of a hepatic hemangioma usually occurs in lesions with a diameter of ≥4 cm that are near the surface of the liver or show exophytic growth.^[@bibr2-0300060519866624],[@bibr13-0300060519866624]^ The risk of spontaneous rupture is higher if a patient with a hepatic hemangioma is receiving steroid therapy.^[@bibr2-0300060519866624],[@bibr13-0300060519866624]^ In addition, patients with endometrial cancer have an increased risk of spontaneous rupture because the elevated estrogen level in the body promotes the growth of hepatic hemangioma.^[@bibr5-0300060519866624]^

Spontaneous rupture of hepatic hemangioma is often very challenging to manage because it is considered a life-threatening emergency. Because of the critical condition of the patient, achieving a definitive diagnosis in a short time is difficult. When the hepatic hemangioma spontaneously ruptures, it can be easily misdiagnosed because a gastrointestinal perforation is also associated with severe abdominal pain, peritonitis, and shock. In this report, we have presented a special case of a huge liver hemangioma with spontaneous rupture. A gastrointestinal perforation was prioritized in this case, preventing preoperative diagnosis of the spontaneous rupture of the hepatic hemangioma, for the following reasons. First, the patient's symptoms and signs were very similar to those of peritonitis caused by perforation of cavitated viscera. Second, the hepatic hemangioma had not been found before the patient was admitted to our hospital. Third, the patient had neither a history of abdominal trauma nor a history of receiving steroid therapy. Finally, because this was a night emergency case, the patient only underwent plain abdominal CT without contrast enhancement.

This special case warns us that we should pay close attention to the possible misdiagnosis of hepatic hemangioma in the clinical setting. Enhanced abdominal CT or MRI should be performed for patients with peritonitis, even when they present on an emergency basis at night. Additionally, this case reminds surgeons to reconsider the surgical indications for hepatic hemangioma, especially giant hepatic hemangioma. Early aggressive therapeutic measures should be taken to avoid fatal spontaneous rupture when a hemangioma is located close to the edge of the liver and has a large volume, even if the patient has no clinical symptoms or signs.

Several reports have described the spontaneous rupture of giant hepatic hemangiomas. To more comprehensively understand this disease, we searched the Web of Science, PubMed, and Medline databases for similar cases. After carefully reading the content of these reports, 10 articles on this disease were screened^[@bibr9-0300060519866624],[@bibr10-0300060519866624],[@bibr13-0300060519866624][@bibr14-0300060519866624][@bibr15-0300060519866624][@bibr16-0300060519866624][@bibr17-0300060519866624][@bibr18-0300060519866624][@bibr19-0300060519866624]--[@bibr20-0300060519866624]^ ([Table 1](#table1-0300060519866624){ref-type="table"}). These previous reports combined with our current case report will significantly contribute to the diagnosis and treatment of spontaneous rupture of giant hepatic hemangioma.

###### 

Other case reports of spontaneous rupture of giant hepatic hemangioma.

![](10.1177_0300060519866624-table1)

  Authors                                              Title                                                                                                                                                        Journal                   Year
  ---------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------ ------------------------- ------
  Scribano et al.^[@bibr14-0300060519866624]^          Spontaneous hemoperitoneum from a giant multicystic hemangioma of the liver: a case report                                                                   *Abdom Imaging*           1996
  Cappellani et al.^[@bibr15-0300060519866624]^        Spontaneous rupture of a giant hemangioma of the liver                                                                                                       *Ann Ital Chir*           2000
  Corigliano et al.^[@bibr16-0300060519866624]^        Hemoperitoneum from a spontaneous rupture of a giant hemangioma of the liver: report of a case                                                               *Surg Today*              2003
  Santos Rodrigues et al.^[@bibr9-0300060519866624]^   Spontaneous rupture of giant hepatic hemangioma: a rare source of hemoperitoneum. Case report                                                                *G Chir*                  2010
  Jain et al.^[@bibr17-0300060519866624]^              Spontaneous rupture of a giant hepatic hemangioma - sequential management with transcatheter arterial embolization and resection                             *Saudi J Gastroenterol*   2010
  Lupinacci et al.^[@bibr18-0300060519866624]^         Spontaneous rupture of a giant hepatic hemangioma. Sequential treatment with preoperative transcatheter arterial embolization and conservative hepatectomy   *G Chir*                  2011
  Gupta et al.^[@bibr19-0300060519866624]^             Spontaneous rupture of a giant hepatic hemangioma-report of a case                                                                                           *Indian J Surg*           2012
  Zhao et al.^[@bibr13-0300060519866624]^              Spontaneous rupture of hepatic hemangioma: a case report and literature review                                                                               *Int J Clin Exp Pathol*   2015
  Doklestić et al.^[@bibr10-0300060519866624]^         Spontaneous rupture of giant liver hemangioma: case report                                                                                                   *Srp Arh Celok Lek*       2013
  Hao et al.^[@bibr20-0300060519866624]^               Spontaneous internal hemorrhage of a giant hepatic hemangioma: a case report                                                                                 *Medicine (Baltimore)*    2017
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